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1
LENS MODULE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Korean Patent
Application No. 10-2014-0023268 filed on Feb. 27, 2014,
with the Korean Intellectual Property Office, the disclosure
of which is incorporated in entirety herein by reference.

BACKGROUND

The present disclosure relates to a lens module having an
optical system composed of five lenses.

In general, a camera for a portable terminal includes a lens
module and an image pickup device (or an imaging device).

Here, the lens module includes a plurality of lenses, and
the plurality of lenses constitutes an optical system project-
ing an image of a subject onto the imaging device. An
element such as a charge-coupled device (CCD), or the like,
is used as the imaging device, and in general, the imaging
device has a pixel size equal to or greater than 1.4 um.

Meanwhile, as portable terminals and cameras have been
reduced in size, the sizes of pixels of imaging devices have
been reduced to 1.12 um or smaller, and thus, the develop-
ment a lens module having a low F No. of 2.3 or less, able
to implement high resolution even under such conditions is
required.

SUMMARY

Some embodiments of the present disclosure may provide
a lens module capable of implementing high resolution.

According to some embodiments of the present disclo-
sure, a lens module may include: a first lens having positive
refractive power and having a convex object-side surface
and a concave image-side surface; a second lens having
refractive power and having two convex surfaces; a third
lens having refractive power and having a convex object-
side surface; a fourth lens having refractive power; and a
fifth lens having refractive power and having a convex
object-side surface.

The fifth lens has one or more inflection points formed on
an image-side surface thereof.

The lens module may satisfy the following conditional
expression:

39<(ANG*ImgH)/(Fno*TTL)<52 [Conditional expression]

In the conditional expression above, ANG is a field of
view (or an angle of view) of the optical system composed
of the first to fifth lenses, ImgH is a diagonal length of an
imaging surface, Fno is a constant (F No.) representing
brightness of the optical system, and TTL is a distance from
an object-side surface of the first lens to the imaging surface.

The lens module may satisfy the following conditional
expression:

0.33<r1/f<0.39 [Conditional expression]

In the conditional expression above, rl is a radius of
curvature of the object-side surface of the first lens and f'is
an overall focal length of the optical system composed of the
first to fifth lenses.

The lens module may satisfy the following conditional
expression:

0.36<#2/f<0.41 [Conditional expression]
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In the conditional expression above, r2 is a radius curva-
ture of the image-side surface of the first lens and f is an
overall focal length of the optical system composed of the
first to fifth lenses.

The lens module may satisfy the following conditional
expression:

0.43<#3/f<0.47 [Conditional expression]

In the conditional expression above, 3 is a radius curva-
ture of the object-side surface of the second lens and f is an
overall focal length of the optical system composed of the
first to fifth lenses.

The lens module may satisfy the following conditional
expression:

0.65<TTL/ImgH<0.85 [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface, and ImgH is a diagonal length of the imaging
surface.

The lens module may satisfy the following conditional
expression:

Fno<2.3 [Conditional expression]

In the conditional expression above, Fno is a constant
representing brightness of the optical system composed of
the first to fifth lenses.

The lens module may satisfy the following conditional
expression:

31<ANG/Fno [Conditional expression]

In the conditional expression above, ANG is a field of
view of the optical system composed of the first to fifth
lenses and Fno is a constant representing brightness of the
optical system.

The lens module may satisfy the following conditional
expression:

V4<27 [Conditional expression]

In the conditional expression above, V4 is the Abbe
number of the fourth lens.

The lens module may satisfy the following conditional
expression:

0.6<2*L51ER/ImgH<0.8 [Conditional expression]

In the conditional expression above, L51ER is a radius of
an effective area refracting incident light from an object-side
surface of the fifth lens, and ImgH is a diagonal length of an
imaging surface.

The lens module may satisfy the following conditional
expression:

25<V1-V3 [Conditional expression]

In the conditional expression above, V1 is the Abbe
number of the first lens and V3 is the Abbe number of the
third lens.

The lens module may satisfy the following conditional
expression:

4.0<11f
In the conditional expression above, f1 is a focal length of
the first lens and f is an overall focal length of the optical
system composed of the first to fifth lenses.
The lens module may satisfy the following conditional
expression:

[Conditional expression]

0.5<2/f<1.5 [Conditional expression]
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In the conditional expression above, 2 is a focal length of
the second lens and f'is an overall focal length of the optical
system composed of the first to fifth lenses.

The lens module may satisfy the following conditional
expression:

13IA<2.0

In the conditional expression above, 3 is a focal length of
the third lens and f is an overall focal length of the optical
system composed of the first to fifth lenses.

The lens module may satisfy the following conditional
expression:

[Conditional expression]

TTL/f<1.5 [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface and f is an overall focal length of the optical system
composed of the first to fifth lenses.

The lens module may satisfy the following conditional
expression:

ITTL/R21<1.9 [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface and f2 is a focal length of the second lens.

The lens module may satisfy the following conditional
expression:

ITTL/f31<1.0 [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface and f3 is a focal length of the third lens.

The lens module may satisfy the following conditional
expression:

ITTL/AI<1.7 [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface and 4 is a focal length of the fourth lens.

The lens module may satisfy the following conditional
expression:

5.0<1/R

In the conditional expression above, f1 is a focal length of
the first lens and 12 is a focal length of the second lens.

The lens module may satisfy the following conditional
expression:

[Conditional expression]

0.3<[2/f31<1.0 [Conditional expression]

In the conditional expression above, 2 is a focal length of
the second lens and f3 is a focal length of the third lens.

The lens module may satisfy the following conditional
expression:

1131/41<1.7
In the conditional expression above, 3 is a focal length of
the third lens and {4 is a focal length of the fourth lens.
The lens module may satisfy the following conditional
expression:

LO<|/f5]

In the conditional expression above, f4 is a focal length of
the fourth lens and {5 is a focal length of the fifth lens.

The lens module may satisfy the following conditional
expression:

[Conditional expression]

[Conditional expression]

1.0<|f1/f31<5.0 [Conditional expression]

In the conditional expression above, f1 is a focal length of
the first lens and f3 is a focal length of the third lens.
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The lens module may satisfy the following conditional
expression:

1f1//41<7.0 [Conditional expression]

In the conditional expression above, f1 is a focal length of
the first lens and 4 is a focal length of the fourth lens.

The lens module may satisfy the following conditional
expression:

0.9<A1/f51
In the conditional expression above, f1 is a focal length of
the first lens and f5 is a focal length of the fifth lens.
The lens module may satisfy the following conditional
expression:

[Conditional expression]

0.2<BFL/f [Conditional expression]

In the conditional expression above, BFL is a distance
from an image-side surface of the fifth lens to an imaging
surface and f is an overall focal length of the optical system
composed of the first to fifth lenses.

The lens module may satisfy the following conditional
expression:

0.01<D12/f [Conditional expression]

In the conditional expression above, D12 is a distance
from an image-side surface of the first lens to an object-side
surface of the second lens and f is an overall focal length of
the optical system composed of the first to fifth lenses.

The lens module may satisfy the following conditional
expression:

|r4/f1<3.0 [Conditional expression]

In the conditional expression above, r4 is a radius of
curvature of an image-side surface of the second lens and f
is an overall focal length of the optical system composed of
the first to fifth lenses.

The lens module may satisfy the following conditional
expression:

1.0<I5/A1 [Conditional expression]

In the conditional expression above, r5 is a radius of
curvature of an object-side surface of the third lens and f'is
an overall focal length of the optical system composed of the
first to fifth lenses.

The lens module may satisfy the following conditional
expression:

0.5<Ir6/f1 [Conditional expression]

In the conditional expression above, r6 is a radius of
curvature of an image-side surface of the third lens and f'is
an overall focal length of the optical system composed of the
first to fifth lenses.

The lens module may satisfy the following conditional
expression:

1.0<I#77/1 [Conditional expression]

In the conditional expression above, r7 is a radius of
curvature of an object-side surface of the fourth lens and
is an overall focal length of the optical system composed of
the first to fifth lenses.

The lens module may satisfy the following conditional
expression:

1.0<I78/f1 [Conditional expression]

In the conditional expression above, r8 is a radius of
curvature of an image-side surface of the fourth lens and
is an overall focal length of the optical system composed of
the first to fifth lenses.
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The lens module may satisfy the following conditional
expression:

0.3<Ir9/f1 [Conditional expression]

In the conditional expression above, r9 is a radius of
curvature of an object-side surface of the fifth lens and f is
an overall focal length of the optical system composed of the
first to fifth lenses.

The lens module may satisfy the following conditional
expression:

0.2<Ir10/f1 [Conditional expression]

In the conditional expression above, rl10 is a radius of
curvature of an image-side surface of the fifth lens and f is
an overall focal length of the optical system composed of the
first to fifth lenses.

The lens module may satisfy the following conditional
expression:

5.0<D12/D23 [Conditional expression]

In the conditional expression above, D12 is a distance
from an image-side surface of the first lens to an object-side
surface of the second lens and D23 is a distance from an
image-side surface of the second lens to an object-side
surface of the third lens.

The lens module may satisfy the following conditional
expression:

D23/D34<0.1 [Conditional expression]

In the conditional expression above, D23 is a distance
from an image-side surface of the second lens to an object-
side surface of the third lens and D34 is a distance from an
image-side surface of the third lens to an object-side surface
of the fourth lens.

The lens module may satisfy the following conditional
expression:

D34/D45<3.0 [Conditional expression]

In the conditional expression above, D34 is a distance
from an image-side surface of'the third lens to an object-side
surface of the fourth lens and D45 is a distance from an
image-side surface of the fourth lens to an object-side
surface of the fifth lens.

The lens module may further include a stop disposed in
front of the object-side of the first lens or an object-side of
the third lens.

According to another aspect of the present disclosure, a
lens module may include: a first lens having positive refrac-
tive power and having a convex object-side surface and a
concave image-side surface; a second lens having refractive
power and having two convex surfaces; a third lens having
refractive power and having a convex object-side surface; a
fourth lens having refractive power; and a fifth lens having
refractive power and having one or more inflection points
formed on an image-side surface thereof, wherein the fifth
lens satisfies the following conditional expression:

0.09<IP521/L52ER<0.12 [Conditional expression]

In the conditional expression above, IP521 is a radius
from the optical axis to an inflection point, among inflection
points formed on an image-side surface of the fifth lens,
formed in a position closest to the optical axis and L52ER
is a radius of an effective area refracting incident light from
the image-side surface of the fifth lens.

The lens module may satisfy the following conditional
expression:

0.36<2*IP512/ImgH<0.61 [Conditional expression]
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In the conditional expression above, IP512 is a radius
from optical axis to an inflection point, among inflection
points formed on an object-side surface of the fifth lens,
formed in a position second-closest to the optical axis and
ImgH is a diagonal length of an imaging surface.

The lens module may satisfy the following conditional
expression:

0.07<2*IP521/ImgH<0.10 [Conditional expression]

In the conditional expression above, IP521 is a radius
from the optical axis to an inflection point, among inflection
points formed on an image-side surface of the fifth lens,
formed in a position closest to the optical axis and ImgH is
a diagonal length of an imaging surface.

The lens module may satisfy the following conditional
expression:

0.08<IP511/L51ER<0.11 [Conditional expression]

In the conditional expression above, IP511 is a radius
from the optical axis to an inflection point, among inflection
points formed on the object-side surface of the fifth lens,
formed in a position closest to the optical axis and L5S1ER
is a radius of an effective area refracting incident light from
an object-side surface of the fifth lens.

The lens module may satisfy the following conditional
expression:

0.58<IP512/L51ER<0.84 [Conditional expression]

In the conditional expression above, IP512 is a radius
from optical axis to an inflection point, among inflection
points formed on the object-side surface of the fifth lens,
formed in a position second-closest to the optical axis and
L51ER is a radius of an effective area refracting incident
light from an object-side surface of the fifth lens.

The lens module may satisfy the following conditional
expression:

0.05<2*IP511/ImgH<0.08 [Conditional expression]

In the conditional expression above, IP511 is a radius
from the optical axis to an inflection point, among inflection
points formed on the object-side surface of the fifth lens,
formed in a position closest to the optical axis and ImgH is
a diagonal length of an imaging surface.

According to another aspect of the present disclosure, a
lens module may include: a first lens having refractive
power; a second lens having refractive power; a third lens
having refractive power; a fourth lens having refractive
power; and a fifth lens having refractive power, having a
convex object-side surface, and having an aspherical shape
with four or more inflection points formed on the object-side
surface thereof, wherein the lens module satisfies the fol-
lowing conditional expression:

1.90<L51ER<2.65 [Conditional expression]

In the conditional expression above, L51ER is a radius of
an effective area refracting incident light from an object-side
surface of the fifth lens.

The lens module may satisfy the following conditional
expression:

2.18<L52ER<2.95 [Conditional Expression]

In the conditional expression above, L52ER is a radius of
an effective area refracting incident light from an image-side
surface of the fifth lens.

According to another aspect of the present disclosure, a
lens module may include: first to fifth lenses disposed,
starting from an object-side, in order and respectively hav-
ing refractive power, wherein the fifth lens has an aspherical
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shape with a first concave point formed in a portion not
intersecting an optical axis of an object-side surface thereof
and a first convex point formed in a portion not intersecting
an optical axis of an image-side surface thereof, and satisfies
the following conditional expression:

0.93<Pt1/CT5<1.38 [Conditional expression]

In the conditional expression above, CT5 is a thickness at
the center of the optical axis of the fifth lens and Ptl is a
thickness at the first concave point.

The lens module may satisfy the following conditional
expression:

1.27<Pr2/CT5<1.71 [Conditional expression]

In the conditional expression above, CT5 is a thickness at
the center of the optical axis of the fifth lens and Pt2 is a
thickness at the first convex point.

The lens module may satisfy the following conditional
expression:

0.56<Pt1/Pr2<1.01 [Conditional expression]

In the conditional expression above, Ptl is a thickness at
the first concave point and Pt2 is a thickness at the first
convex point.

The lens module may satisfy the following conditional
expression:

0.44<P1t1<0.72 [Conditional expression]

In the conditional expression above, Ptl is a thickness at
the first concave point.

The lens module may satisfy the following conditional
expression:

0.61<P12<0.87 [Conditional expression]

In the conditional expression above, Pt2 is a thickness at
the first convex point.

BRIEF DESCRIPTION OF DRAWINGS

The above and other aspects, features and other advan-
tages of the present disclosure will be more clearly under-
stood from the following detailed description taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a view illustrating a configuration of a lens
module according to a first exemplary embodiment of the
present disclosure;

FIG. 2 is a graph including curves illustrating aberration
characteristics of the lens module illustrated in FIG. 1;

FIG. 3 is a graph illustrating coma aberration of the lens
module illustrated in FIG. 1;

FIG. 4 is a view illustrating a table illustrating character-
istics of lenses illustrated in FIG. 1;

FIG. 5 is a table illustrating asphericity of the lens module
illustrated in FIG. 1;

FIG. 6 is a view illustrating a configuration of a lens
module according to a second exemplary embodiment of the
present disclosure;

FIG. 7 is a graph including curves illustrating aberration
characteristics of the lens module illustrated in FIG. 6;

FIG. 8 is a graph illustrating coma aberration of the lens
module illustrated in FIG. 6;

FIG. 9 is a view illustrating a table illustrating character-
istics of lenses illustrated in FIG. 6;

FIG. 10 is a table illustrating asphericity of the lens
module illustrated in FIG. 6;

FIG. 11 is a view illustrating a configuration of a lens
module according to a third exemplary embodiment of the
present disclosure;
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FIG. 12 is a graph including curves illustrating aberration
characteristics of the lens module illustrated in FIG. 11;

FIG. 13 is a graph illustrating coma aberration of the lens
module illustrated in FIG. 11;

FIG. 14 is a view illustrating a table illustrating charac-
teristics of lenses illustrated in FIG. 11;

FIG. 15 is a table illustrating asphericity of the lens
module illustrated in FIG. 11;

FIG. 16 is a view illustrating a configuration of a lens
module according to a fourth exemplary embodiment of the
present disclosure;

FIG. 17 is a graph including curves illustrating aberration
characteristics of the lens module illustrated in FIG. 16;

FIG. 18 is a graph illustrating coma aberration of the lens
module illustrated in FIG. 16;

FIG. 19 is a view illustrating a table illustrating charac-
teristics of lenses illustrated in FIG. 16;

FIG. 20 is a table illustrating asphericity of the lens
module illustrated in FIG. 16;

FIG. 21 is a view illustrating a configuration of a lens
module according to a fifth exemplary embodiment of the
present disclosure;

FIG. 22 is a graph including curves illustrating aberration
characteristics of the lens module illustrated in FIG. 21;

FIG. 23 is a graph illustrating coma aberration of the lens
module illustrated in FIG. 21;

FIG. 24 is a view illustrating a table illustrating charac-
teristics of lenses illustrated in FIG. 21,

FIG. 25 is a table illustrating asphericity of the lens
module illustrated in FIG. 21; and

FIG. 26 is a partially enlarged view illustrating a concave
point and a convex point of a fifth lens.

DETAILED DESCRIPTION

Hereinafter, exemplary embodiments of the present dis-
closure will be described in detail with reference to the
accompanying drawings.

The disclosure may, however, be exemplified in many
different forms and should not be construed as being limited
to the specific embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of
the disclosure to those skilled in the art.

In the drawings, the shapes and dimensions of elements
may be exaggerated for clarity, and the same reference
numerals will be used throughout to designate the same or
like elements.

A first lens refers to a lens closest to an object, and a fifth
lens refers to a lens closest to an image. Also, a front side
refers to a side in a lens module close to the object, and a rear
side refers to a side in the lens module close to an image
sensor. Also, in each lens, a first surface refers to a surface
close to an object (i.e., an object-side surface) and a second
surface refers to a surface close to an image (i.e., an
image-side surface). Also, in the present disclosure, units of
a radius of curvature and a thickness of each lens, TTL, SL,
IMGH, a total focal length of an optical system, and a focal
length of each lens may be mm. The units may be altered as
needed.

In addition, in descriptions of lens shapes, when one
surface has a convex shape, it indicates that an optical axis
of a corresponding surface is convex, and when one surface
has a concave shape, it indicates that an optical axis of a
corresponding surface is concave. Thus, even if it is
described that one surface of a lens has a convex shape,
edges of the lens may be concave. Similarly, even if it is
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described that one surface of a lens has a concave shape,
edges of the lens may be convex. Also, thicknesses of lenses
and distances between lenses indicated in the accompanying
drawings and tables were measured based on an optical axis
as the center.

FIG. 1 is a view illustrating a configuration of a lens
module according to a first exemplary embodiment of the
present disclosure. FIG. 2 is a graph including curves
illustrating aberration characteristics of the lens module
illustrated in FIG. 1. FIG. 3 is a graph illustrating coma
aberration of the lens module illustrated in FIG. 1. FIG. 4 is
a view illustrating a table illustrating characteristics of
lenses illustrated in FIG. 1. FIG. 5 is a table illustrating
asphericity of the lens module illustrated in FIG. 1. FIG. 6
is a view illustrating a configuration of a lens module
according to a second exemplary embodiment of the present
disclosure. FIG. 7 is a graph including curves illustrating
aberration characteristics of the lens module illustrated in
FIG. 6. FIG. 8 is a graph illustrating coma aberration of the
lens module illustrated in FIG. 6. FIG. 9 is a view illustrating
atable illustrating characteristics of lenses illustrated in FIG.
6. FIG. 10 is a table illustrating asphericity of the lens
module illustrated in FIG. 6. FIG. 11 is a view illustrating a
configuration of a lens module according to a third exem-
plary embodiment of the present disclosure. FIG. 12 is a
graph including curves illustrating aberration characteristics
of the lens module illustrated in FIG. 11. FIG. 13 is a graph
illustrating coma aberration of the lens module illustrated in
FIG. 11. FIG. 14 is a view illustrating a table illustrating
characteristics of lenses illustrated in FIG. 11. FIG. 15 is a
table illustrating asphericity of the lens module illustrated in
FIG. 11. FIG. 16 is a view illustrating a configuration of a
lens module according to a fourth exemplary embodiment of
the present disclosure. FIG. 17 is a graph including curves
illustrating aberration characteristics of the lens module
illustrated in FIG. 16. FIG. 18 is a graph illustrating coma
aberration of the lens module illustrated in FIG. 16. FIG. 19
is a view illustrating a table illustrating characteristics of
lenses illustrated in FIG. 16. FIG. 20 is a table illustrating
asphericity of the lens module illustrated in FIG. 16. FIG. 21
is a view illustrating a configuration of a lens module
according to a fifth exemplary embodiment of the present
disclosure. FIG. 22 is a graph including curves illustrating
aberration characteristics of the lens module illustrated in
FIG. 21. FIG. 23 is a graph illustrating coma aberration of
the lens module illustrated in FIG. 21. FIG. 24 is a view
illustrating a table illustrating characteristics of lenses illus-
trated in FIG. 21. FIG. 25 is a table illustrating asphericity
of the lens module illustrated in FIG. 21. FIG. 26 is a
partially enlarged view illustrating a concave point and a
convex point of a fifth lens.

A lens module according to an exemplary embodiment of
the present disclosure may include an optical system com-
posed of five lenses. Namely, the lens module according to
the exemplary embodiment of the present disclosure may
include a first lens, a second lens, a third lens, a fourth lens,
and a fifth lens. However, the lens module according to the
exemplary embodiment of the present disclosure may not
only be composed of five lenses and may further include any
other components as needed. For example, the lens module
may include a stop (aperture) for adjusting a quantity of
light. The lens module may further include an infrared (IR)
cutoff filter for cutting off infrared rays. Also, the lens
module may further include an image sensor (i.e., an imag-
ing element) for converting an image of a subject made
incident through an optical system into an electrical signal.
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Also, the lens module may further include a space main-
taining member for adjusting a distance between lenses.

The first to fifth lenses constituting an optical system
according to the exemplary embodiment of the present
disclosure may be formed of plastic. At least one of the first
to fifth lenses may have an aspherical surface. Also, the first
to fifth lenses may respectively have at least one aspherical
surface. For example, at least one of first and second
surfaces of the first to fifth lenses may be an aspherical
surface. Here, the aspherical surface of each lens may be
expressed as Equation 1.

cY? [Equation 1]

= ———————+A
1+VI-(1+K)2y?

BYS+ CYS + DY + EYP? 4 FYM 4

Y+

Here, Z is a distance from a vertex of a lens in a direction
toward an optical axis, Y is a distance in a direction
perpendicular to an optical axis, ¢ is a reciprocal number of
a radius of curvature r at the vertex of a lens, K is a conic
constant, and A, B, C, D, E, and F are asphericity.

A lens module according to an exemplary embodiment of
the present disclosure may include an optical system com-
posed of five lenses. Namely, the lens module according to
the exemplary embodiment of the present disclosure may
include a first lens, a second lens, a third lens, a fourth lens,
and a fifth lens. However, the lens module according to the
exemplary embodiment of the present disclosure may not
only be composed of five lenses and may further include any
other components as needed. For example, the lens module
may include a stop (aperture) for adjusting a quantity of
light. The lens module may further include an infrared (IR)
cutoff filter for cutting off infrared rays. Also, the lens
module may further include an image sensor (i.e., an imag-
ing element) for converting an image of a subject made
incident through an optical system into an electrical signal.
Also, the lens module may further include a space main-
taining member for adjusting a distance between lenses.

The optical system of the lens module according to the
exemplary embodiment of the present disclosure may have
F No. equal to or less than 2.3. In this case, a subject may
be imaged clearly. For example, the lens module according
to the exemplary embodiment of the present disclosure may
image a subject clearly under a low illuminance condition
(e.g., below 100 lux).

Also, the lens module according to the exemplary
embodiment of the present disclosure may include a stop
disposed in front of an object-side of the first lens or an
object-side of the third lens.

The lens module according to the exemplary embodiment
of the present disclosure may satisfy the following condi-
tional expression:

39<(ANG*ImgH)/(Fno*TTL)<52 [Conditional expression]

In the conditional expression above, ANG is a field of
view (or an angle of view) of the optical system composed
of the first to fifth lenses, ImgH is a diagonal length of an
imaging surface, Fno is a constant (F No.) representing
brightness of the optical system, and TTL is a distance from
an object-side surface of the first lens to the imaging surface.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.33<r1/f<0.39 [Conditional expression]
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In the conditional expression above, rl is a radius of
curvature of the object-side surface of the first lens and f'is
an overall focal length of the optical system composed of the
first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.36<#2/f<0.41 [Conditional expression]

In the conditional expression above, r2 is a radius curva-
ture of the image-side surface of the first lens and f is an
overall focal length of the optical system composed of the
first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.43<#3/f<0.47 [Conditional expression]

In the conditional expression above, r3 is a radius curva-
ture of the object-side surface of the second lens and f is an
overall focal length of the optical system composed of the
first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.65<TTL/ImgH<0.9 [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface, and ImgH is a diagonal length of the imaging
surface).

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.65<TTL/ImgH<0.85 [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface, and ImgH is a diagonal length of the imaging
surface.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

Fno<2.3 [Conditional expression]

In the conditional expression above, Fno is a constant
representing brightness of the optical system composed of
the first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

31<ANG/Fno [Conditional expression]

In the conditional expression above, ANG is a field of
view of the optical system composed of the first to fifth
lenses and Fno is a constant representing brightness of the
optical system.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

V4<27 [Conditional expression]

In the conditional expression above, V4 is the Abbe
number of the fourth lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

1.6<n4 [Conditional expression]
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In the conditional expression above, n4 is a refractive
index of the fourth lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

25<V1-V3 [Conditional expression]

In the conditional expression above, V1 is the Abbe
number of the first lens and V3 is the Abbe number of the
third lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

V1-V5<2 [Conditional expression]

In the conditional expression above, V1 is the Abbe
number of the first lens and V5 is the Abbe number of the
fifth lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

4.0<A1)f

In the conditional expression above, f1 is a focal length of
the first lens and f is an overall focal length of the optical
system composed of the first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

[Conditional expression]

0.5<2/f<1.5 [Conditional expression]

In the conditional expression above, {2 is a focal length of
the second lens and f'is an overall focal length of the optical
system composed of the first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

1BIA<2.0

In the conditional expression above, f3 is a focal length of
the third lens and f is an overall focal length of the optical
system composed of the first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

[Conditional expression]

0.5<|/A/f [Conditional expression]

In the conditional expression above, f4 is a focal length of
the fourth lens and f is an overall focal length of the optical
system composed of the first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.3<|5/fl

In the conditional expression above, f5 is a focal length of
the fifth lens and f is an overall focal length of the optical
system composed of the first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

[Conditional expression]

TTL/f<1.5 [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface and f is an overall focal length of the optical system
composed of the first to fifth lenses.
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Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.2<|TTL/AI [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface and f1 is a focal length of the first lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

ITTL/f21<1.9 [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface and f2 is a focal length of the second lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

ITTL/f31<1.0 [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface and f3 is a focal length of the third lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

ITTL/AI<1.7 [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface and 4 is a focal length of the fourth lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

ITTL/f51<2.1 [Conditional expression]

In the conditional expression above, TTL is a distance
from an object-side surface of the first lens to an imaging
surface and f5 is a focal length of the fifth lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

5.0<1/R

In the conditional expression above, f1 is a focal length of
the first lens and 12 is a focal length of the second lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

[Conditional expression]

0.3<[2/f31<1.0 [Conditional expression]

In the conditional expression above, 2 is a focal length of
the second lens and f3 is a focal length of the third lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

1131/41<1.7
In the conditional expression above, 3 is a focal length of
the third lens and {4 is a focal length of the fourth lens.
Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

LO<|/f5]

In the conditional expression above, f4 is a focal length of
the fourth lens and {5 is a focal length of the fifth lens.

[Conditional expression]

[Conditional expression]
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Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

1.0<|f1/f31<5.0 [Conditional expression]

In the conditional expression above, f1 is a focal length of
the first lens and 13 is a focal length of the third lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

1f1//41<7.0 [Conditional expression]

In the conditional expression above, f1 is a focal length of
the first lens and 4 is a focal length of the fourth lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.9<A1/f51

In the conditional expression above, f1 is a focal length of
the first lens and f5 is a focal length of the fifth lens.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

[Conditional expression]

0.2<BFL/f [Conditional expression]

In the conditional expression above, BFL is a distance
from an image-side surface of the fifth lens to an imaging
surface and f is an overall focal length of the optical system
composed of the first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.01<D12/f [Conditional expression]

In the conditional expression above, D12 is a distance
from an image-side surface of the first lens to an object-side
surface of the second lens and f is an overall focal length of
the optical system composed of the first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

|r4/f1<3.0 [Conditional expression]

In the conditional expression above, r4 is a radius of
curvature of an image-side surface of the second lens and f
is an overall focal length of the optical system composed of
the first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

1.0<I5/A1 [Conditional expression]

In the conditional expression above, r5 is a radius of
curvature of an object-side surface of the third lens and f'is
an overall focal length of the optical system composed of the
first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.5<Ir6/f1 [Conditional expression]

In the conditional expression above, r6 is a radius of
curvature of an image-side surface of the third lens and f'is
an overall focal length of the optical system composed of the
first to fifth lenses.
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Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

1.0<I77/1 [Conditional expression]

In the conditional expression above, r7 is a radius of
curvature of an object-side surface of the fourth lens and f
is an overall focal length of the optical system composed of
the first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

1.0<I78/f1 [Conditional expression]

In the conditional expression above, r8 is a radius of
curvature of an image-side surface of the fourth lens and f
is an overall focal length of the optical system composed of
the first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.3<Ir9/f1 [Conditional expression]

In the conditional expression above, r9 is a radius of
curvature of an object-side surface of the fifth lens and f is
an overall focal length of the optical system composed of the
first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.2<Ir10/f1 [Conditional expression]

In the conditional expression above, rl10 is a radius of
curvature of an image-side surface of the fifth lens and f is
an overall focal length of the optical system composed of the
first to fifth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

5.0<D12/D23 [Conditional expression]

In the conditional expression above, D12 is a distance
from an image-side surface of the first lens to an object-side
surface of the second lens and D23 is a distance from an
image-side surface of the second lens to an object-side
surface of the third lens.

The conditional expression may be conditions for opti-
mizing a ratio of distributing refractive power of the first and
second lenses. For example, refractive power of the second
lens is advantageously designed not to exceed a lower limit
value of the conditional expression.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

D23/D34<0.1 [Conditional expression]

In the conditional expression above, D23 is a distance
from an image-side surface of the second lens to an object-
side surface of the third lens and D34 is a distance from an
image-side surface of the third lens to an object-side surface
of the fourth lens.

The conditional expression may be conditions for opti-
mizing a ratio of distributing refractive power of the second
and third lenses. For example, refractive power of the third
lens is advantageously designed not to exceed an upper limit
value of the conditional expression.
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Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

D34/DA5<3.0 [Conditional expression]

In the conditional expression above, D34 is a distance
from an image-side surface of the third lens to an object-side
surface of the fourth lens and D45 is a distance from an
image-side surface of the fourth lens to an object-side
surface of the fifth lens.

The conditional expression may be conditions for opti-
mizing a ratio of distributing refractive power of the third
and fourth lenses. For example, refractive power of the
fourth lens is advantageously designed not to exceed an
upper limit value of the conditional expression.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy the fol-
lowing conditional expression:

0.6<2*L51ER/ImgH<0.8 [Conditional expression]

In the conditional expression above, L51ER is a radius of
an effective area refracting incident light from an object-side
surface of the fifth lens and ImgH is a diagonal length of an
imaging surface.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy one or
more of the following conditional expressions:

0.36<2*IP512/ImgH<0.61 [Conditional expression]

0.07<2*IP521/ImgH<0.10 [Conditional expression]

In the conditional expressions above, IP512 is a radius
from optical axis to an inflection point, among inflection
points formed on an object-side surface of the fifth lens,
formed in a position second-closest to the optical axis, IP521
is a radius from the optical axis to an inflection point, among
inflection points formed on an image-side surface of the fifth
lens, formed in a position closest to the optical axis and
ImgH is a diagonal length of an imaging surface.

The two conditional expressions may be conditions for
optimizing a size of the fifth lens with respect to the diagonal
length of the imaging surface. For example, effective radii of
the object-side surface and the image-side surface of the fifth
lens are designed to satisfy the foregoing conditional expres-
sions to advantageously minimize a vignetting phenomenon.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisfy one or
more of the following conditional expressions:

0.08<IP511/L51ER<0.11 [Conditional expression]

0.58<IP512/L51ER<0.84 [Conditional expression]

0.09<IP521/L52ER<0.12 [Conditional expression]

In the conditional expressions above, IP511 is a radius
from the optical axis to an inflection point among inflection
points formed on the object-side surface of the fifth lens,
formed in a position closest to the optical axis, IP512 is a
radius from optical axis to an inflection point, among
inflection points formed on the object-side surface of the
fifth lens, formed in a position second-closest to the optical
axis, IP521 is a radius from the optical axis to an inflection
point among inflection points formed on the image-side
surface of the fifth lens formed in a position closest to the
optical axis, and L52ER is a radius of an effective area
refracting incident light from the image-side surface of the
fifth lens.
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The three conditional expressions may be conditions
advantageously projecting light refracted by the fifth lens
evenly to an imaging surface. For example, the fifth lens
satisfying the foregoing four conditional expressions
refracts light made incident from the fourth lens according
to a size of an imaging surface, advantageously implement-
ing high resolution. In addition, the fifth lens satisfying the
foregoing conditions may advantageously minimize aberra-
tion generated by the first to fourth lenses.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisty one or
more of the following conditional expressions:

1.90<L51ER<2.65 [Conditional expression]

2.18<L52ER<2.95 [Conditional expression]

In the conditional expressions above, L51ER is a radius of
an effective area refracting incident light from the object-
side surface of the fifth lens and L52ER is a radius of an
effective area refracting incident light from the image-side
surface of the fifth lens.

The foregoing conditional expressions may be conditions
for optimizing a size of the fifth lens. For example, the fifth
lens satisfying one or more of the conditional expressions
may be advantageously miniaturized.

Also, the lens module according to the exemplary
embodiment of the present disclosure may satisty one or
more of the following conditional expressions:

0.93<Pt1/CT5<1.38 [Conditional expression]

1.27<Pr2/CT5<1.71 [Conditional expression]

0.56<Pt1/Pr2<1.01 [Conditional expression]

0.44<P1t1<0.72 [Conditional expression]

0.61<P12<0.87 [Conditional expression]

In the conditional expressions above, CT5 is a thickness
at the center of the optical axis of the fifth lens, Ptl is a
thickness at a first concave point, and Pt2 is a thickness at
a first convex point.

The foregoing conditional expressions may be conditions
for optimizing a distribution of refractive power of the fifth
lens. For example, the fifth lens satisfying one or more of the
conditional expressions may evenly project incident light to
an imaging surface. In addition, the fifth lens satisfying one
or more of the foregoing conditional expressions may mini-
mize spherical aberration.

Hereinafter, the first to fifth lenses constituting the optical
system according to the exemplary embodiment of the
present disclosure will be described.

The first lens may have refractive power. For example, the
first lens may have positive refractive power. A first surface
of the first lens may be convex and a second surface thereof
may be concave. For example, the first lens may have a
meniscus shape, bulging toward an object-side. At least one
of the first and second surfaces of the first lens may be an
aspherical surface. For example, both surfaces of the first
lens may be aspherical surfaces. The first lens may be
formed of a material having a high degree of light trans-
mittance and excellent processibility. For example, the first
lens may be formed of plastic. However, a material of the
first lens is not limited thereto. For example, the first lens
may be formed of glass. The first lens may have generally
low refractive power. For example, a focal length of the first
lens may be 15 or greater.
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The second lens may have refractive power. For example,
the second lens may have positive refractive power. Also,
the second lens may have refractive power higher than that
of the first lens. For example, a focal length of the second
lens may be shorter than that of the first lens. Both surfaces
of the second lens may be convex. At least one of the first
and second surfaces of the second lens may be an aspherical
surface. For example, both surfaces of the second lens may
be aspherical surfaces. The second lens may be formed of a
material having a high degree of light transmittance and
excellent processibility. For example, the second lens may
be formed of plastic. However, a material of the second lens
is not limited thereto. For example, the second lens may be
formed of glass.

The third lens may have refractive power. For example,
the third lens may have negative refractive power. A first
surface of the third lens may be convex and a second surface
thereof may be concave. At least one of the first and second
surfaces of the third lens may be an aspherical surface. For
example, both surfaces of the third lens may be aspherical
surfaces. The third lens may be formed of a material having
a high degree of light transmittance and excellent processi-
bility. For example, the third lens may be formed of plastic.
However, a material of the third lens is not limited thereto.
For example, the third lens may be formed of glass. The third
lens may be formed of a material having a high refractive
index. For example, the third lens may be formed of a
material having a refractive index equal to or greater than
1.6. The third lens having such characteristics is insensitive
to manufacturing tolerance, so it may be easily manufac-
tured.

The fourth lens may have refractive power. For example,
the fourth lens may have positive or negative refractive
power. A first surface of the fourth lens may be concave and
a second surface thereof may be convex. For example, the
fourth lens may have a meniscus shape, bulging toward an
image-side. At least one of the first and second surfaces of
the fourth lens may be an aspherical surface. For example,
both surfaces of the fourth lens may be aspherical surfaces.
The fourth lens may be formed of a material having a high
degree of light transmittance and excellent processibility.
For example, the fourth lens may be formed of plastic.
However, a material of the fourth lens is not limited thereto.
For example, the fourth lens may be formed of glass. The
fourth lens may be formed of a material having a high
refractive index. For example, the fourth lens may be formed
of a material having a refractive index equal to or greater
than 1.6. The fourth lens having such characteristics is
insensitive to manufacturing tolerance, so it may be easily
manufactured.

The fifth lens may have refractive power. For example,
the fifth lens may have negative refractive power. A first
surface of the fifth lens may be convex and a second surface
thereof may be concave. At least one of the first and second
surfaces of the fifth lens may be an aspherical surface. For
example, both surfaces of the fifth lens may be aspherical
surfaces. The fifth lens may be formed of a material having
a high degree of light transmittance and excellent processi-
bility. For example, the fifth lens may be formed of plastic.
However, a material of the fifth lens is not limited thereto.
For example, the fifth lens may be formed of glass. The fifth
lens may have a shape having a plurality of inflection points.
For example, two or more inflection points IP511 and IP512
may be formed on the object-side of the fifth lens. Also, two
or more inflection points IP521 and IP522 may be formed on
the image-side surface of the fifth lens. Here, the inflection
points formed on both surfaces of the fifth lens may be
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formed to be adjacent to an optical axis in the following
order. For example, the first inflection point IP511 formed on
the object-side of the fifth lens may be positioned to be
closest to the optical axis and the fourth inflection point
1P522 formed on the image-side surface of the fifth lens may
be formed to be farthest from the optical axis.

Optical axis-IP511-1P521-1P512-1P522

The lens module configured as described above may
improve aberration, a factor degrading image quality. In
addition, the lens module configured as described above
may have enhanced resolution, and may facilitate reducing
weight and lowering manufacturing costs.

A lens module according to a first exemplary embodiment
of the present disclosure will be described with reference to
FIGS. 1 through 5.

A lens module 100 according to the present exemplary
embodiment may include an optical system composed of a
first lens 10, a second lens 20, a third lens 30, a fourth lens
40, and a fifth lens 50, and may further include an infrared
(IR) cutoff filter 60 and an image sensor 70. In addition, the
lens module 100 according to the present exemplary
embodiment may have F No. of 2.28 and may have a field
of view (FOV) (or an angle of view) of 71.5 degrees.

In the present exemplary embodiment, the first lens 10
may have positive refractive power. A first surface of the first
lens 10 may be convex and a second surface thereof may be
concave. The second lens 20 may have positive refractive
power. Both surfaces of the second lens 20 may be convex.
The third lens 30 may have negative refractive power. A first
surface of the third lens 30 may be convex and a second
surface thereof may be concave. The fourth lens 40 may
have positive refractive power. A first surface of the fourth
lens 40 may be concave and a second surface thereof may be
convex. The fifth lens 50 may have negative refractive
power. A first surface of the fifth lens 50 may be convex and
a second surface thereof may be concave. The fifth lens 50
may have an aspherical shape having a plurality of inflection
points. For example, the first surface of the fifth lens 50 may
have two or more inflection points. Also, the second surface
of the fifth lens 50 may have two or more inflection points.
The lens module 100 according to the present exemplary
embodiment may include one or more stops ST. For
example, the one or more stops ST may be disposed in front
of the first lens 10.

The lens module configured in this manner may have
aberration characteristics illustrated in FIGS. 2 and 3 and
may have lens characteristics illustrated in FIGS. 4 and 5.
For reference, FIG. 4 is a table showing radii of curvature,
thicknesses and distances, refractive indices, Abbe numbers,
and effective radii of lenses and FIG. 5 is a table showing
aspherical values of lenses.

A lens module according to a second exemplary embodi-
ment of the present disclosure will be described with refer-
ence to FIGS. 6 through 10.

A lens module 100 according to the present exemplary
embodiment may include an optical system composed of a
first lens 10, a second lens 20, a third lens 30, a fourth lens
40, and a fifth lens 50, and may further include an IR cutoff
filter 60 and an image sensor 70. In addition, the lens module
100 according to the present exemplary embodiment may
have F No. of 1.97 and may have an FOV of 74.0 degrees.

In the present exemplary embodiment, the first lens 10
may have positive refractive power. A first surface of the first
lens 10 may be convex and a second surface thereof may be
concave. The second lens 20 may have positive refractive
power. Both surfaces of the second lens 20 may be convex.
The third lens 30 may have negative refractive power. A first
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surface of the third lens 30 may be convex and a second
surface thereof may be concave. The fourth lens 40 may
have positive refractive power. A first surface of the fourth
lens 40 may be concave and a second surface thereof may be
convex. The fifth lens 50 may have negative refractive
power. A first surface of the fifth lens 50 may be convex and
a second surface thereof may be concave. The fifth lens 50
may have an aspherical shape having a plurality of inflection
points. For example, the first surface of the fifth lens 50 may
have two or more inflection points. Also, the second surface
of the fifth lens 50 may have two or more inflection points.
The lens module 100 according to the present exemplary
embodiment may include one or more stops ST. For
example, the one or more stops ST may be disposed in front
of the first lens 10.

The lens module configured in this manner may have
aberration characteristics illustrated in FIGS. 7 and 8 and
may have lens characteristics illustrated in FIGS. 9 and 10.
For reference, FIG. 9 is a table showing radii of curvature,
thicknesses and distances, refractive indices, Abbe numbers,
and effective radii of lenses and FIG. 10 is a table showing
aspherical values of lenses.

A lens module according to a third exemplary embodi-
ment of the present disclosure will be described with refer-
ence to FIGS. 11 through 15.

A lens module 100 according to the present exemplary
embodiment may include an optical system composed of a
first lens 10, a second lens 20, a third lens 30, a fourth lens
40, and a fifth lens 50, and may further include an IR cutoff
filter 60 and an image sensor 70. In addition, the lens module
100 according to the present exemplary embodiment may
have F No. of 1.99 and may have an FOV of 73.3 degrees.

In the present exemplary embodiment, the first lens 10
may have positive refractive power. A first surface of the first
lens 10 may be convex and a second surface thereof may be
concave. The second lens 20 may have positive refractive
power. Both surfaces of the second lens 20 may be convex.
The third lens 30 may have negative refractive power. A first
surface of the third lens 30 may be convex and a second
surface thereof may be concave. The fourth lens 40 may
have positive refractive power. A first surface of the fourth
lens 40 may be concave and a second surface thereof may be
convex. The fifth lens 50 may have negative refractive
power. A first surface of the fifth lens 50 may be convex and
a second surface thereof may be concave. The fifth lens 50
may have an aspherical shape having a plurality of inflection
points. For example, the first surface of the fifth lens 50 may
have two or more inflection points. Also, the second surface
of the fifth lens 50 may have two or more inflection points.
The lens module 100 according to the present exemplary
embodiment may include one or more stops ST. For
example, the one or more stops ST may be disposed in front
of the first lens 10.

The lens module configured in this manner may have
aberration characteristics illustrated in FIGS. 12 and 13 and
may have lens characteristics illustrated in FIGS. 14 and 15.
For reference, FIG. 14 is a table showing radii of curvature,
thicknesses and distances, refractive indices, Abbe numbers,
and effective radii of lenses and FIG. 15 is a table showing
aspherical values of lenses.

A lens module according to a fourth exemplary embodi-
ment of the present disclosure will be described with refer-
ence to FIGS. 16 through 20.

A lens module 100 according to the present exemplary
embodiment may include an optical system composed of a
first lens 10, a second lens 20, a third lens 30, a fourth lens
40, and a fifth lens 50, and may further include an IR cutoff
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filter 60 and an image sensor 70. In addition, the lens module
100 according to the present exemplary embodiment may
have F No. of 1.99 and may have an FOV of 73.4 degrees.

In the present exemplary embodiment, the first lens 10
may have positive refractive power. A first surface of the first
lens 10 may be convex and a second surface thereof may be
concave. The second lens 20 may have positive refractive
power. Both surfaces of the second lens 20 may be convex.
The third lens 30 may have negative refractive power. A first
surface of the third lens 30 may be convex and a second
surface thereof may be concave. The fourth lens 40 may
have negative refractive power. A first surface of the fourth
lens 40 may be concave and a second surface thereof may be
convex. The fifth lens 50 may have negative refractive
power. A first surface of the fifth lens 50 may be convex and
a second surface thereof may be concave. The fifth lens 50
may have an aspherical shape having a plurality of inflection
points. For example, the first surface of the fifth lens 50 may
have two or more inflection points. Also, the second surface
of the fifth lens 50 may have two or more inflection points.
The lens module 100 according to the present exemplary
embodiment may include one or more stops ST. For
example, the one or more stops ST may be disposed in front
of the first lens 10.

The lens module configured in this manner may have
aberration characteristics illustrated in FIGS. 17 and 18 and
may have lens characteristics illustrated in FIGS. 19 and 20.
For reference, FIG. 19 is a table showing radii of curvature,
thicknesses and distances, refractive indices, Abbe numbers,
and effective radii of lenses and FIG. 20 is a table showing
aspherical values of lenses.

Alens module according to a fifth exemplary embodiment
of the present disclosure will be described with reference to
FIGS. 21 through 25.

A lens module 100 according to the present exemplary
embodiment may include an optical system composed of a
first lens 10, a second lens 20, a third lens 30, a fourth lens
40, and a fifth lens 50, and may further include an IR cutoff
filter 60 and an image sensor 70. In addition, the lens module
100 according to the present exemplary embodiment may
have F No. of 1.88 and may have an FOV of 74.0 degrees.

In the present exemplary embodiment, the first lens 10
may have positive refractive power. A first surface of the first
lens 10 may be convex and a second surface thereof may be
concave. The second lens 20 may have positive refractive
power. Both surfaces of the second lens 20 may be convex.
The third lens 30 may have negative refractive power. A first
surface of the third lens 30 may be convex and a second
surface thereof may be concave. The fourth lens 40 may
have positive refractive power. A first surface of the fourth
lens 40 may be concave and a second surface thereof may be
convex. The fifth lens 50 may have negative refractive
power. A first surface of the fifth lens 50 may be convex and
a second surface thereof may be concave. The fifth lens 50
may have an aspherical shape having a plurality of inflection
points. For example, the first surface of the fifth lens 50 may
have two or more inflection points. Also, the second surface
of the fifth lens 50 may have two or more inflection points.
The lens module 100 according to the present exemplary
embodiment may include one or more stops ST. For
example, the one or more stops ST may be disposed between
the second lens 20 and the third lens 30.

The lens module configured in this manner may have
aberration characteristics illustrated in FIGS. 22 and 23 and
may have lens characteristics illustrated in FIGS. 24 and 25.
For reference, FIG. 24 is a table showing radii of curvature,
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thicknesses and distances, refractive indices, Abbe numbers,
and effective radii of lenses and FIG. 25 is a table showing
aspherical values of lenses.

TABLE 1
FIRST SECOND THIRD FOURTH FIFTH
EMBODI- EMBODI- EMBODI- EMBODI- EMBODI-
MENT MENT MENT MENT MENT
TTL 5.56 4.72 4.72 4.72 4.70
ANG 71.50 74.00 73.30 73.40 74.00
Fno. 2.28 1.97 1.99 1.99 1.88
f 4.79 3.94 3.98 3.98 3.92
ImgH 7.06 6.07 6.07 6.07 6.07

The aforementioned exemplary embodiments satisfy all
the conditional expressions disclosed in the left horizontal
axis as illustrated in Table 2 and Table 3.

TABLE 2

FIRST SECOND THIRD FOURTH FIFTH
CONDI- EM- EM- EM- EM- EM-
TIONAL BODI- BODI- BODI- BODI- BODI-
EXPRESSION MENT  MENT MENT MENT  MENT
39 < 39.82 48.31 47.37 47.44 50.80
(ANG*ImgH)/
(Fno*TTL) < 52
0.33 <rl/f<0.39 0343 0.368 0.375 0.372 0.374
0.36 <12/f <041 0.364 0.384 0.399 0.397 0.402
0.43 <r3/f<047 0444 0.444 0.446 0.448 0.459
0.65 < TTL/ 0.788 0.778 0.778 0.778 0.775
ImgH < 0.85
2.3 < Fno. 2.280 1.970 1.990 1.990 1.880
31 < ANG/Fno. 31.36 37.56 36.83 36.88 39.36
V4 <27 23.0 23.0 23.0 23.0 23.0
0.6 < 2*L51ER/ 0.694 0.708 0.687 0.698 0.697
ImgH < 0.8
1.90 < L51ER < 2.451 2.150 2.085 2.118 2.114
2.65
2.18 < L52ER < 2.747 2.438 2.376 2.400 2.388
2.95
1.6 <n4 1.640 1.640 1.640 1.640 1.640
25 <VI1-V3 33.0 33.0 33.0 33.0 33.0
V1-V5 <2 1.0 1.0 1.0 1.0 1.0
4.0 < fUf 4.563 5.112 4.568 4.421 4.138
0.5 <f2/f<1.5 0.674 0.685 0.692 0.695 0.710
If3/f1 < 2.0 1.166 1.208 1.311 1.351 1.366
0.5 < If4/f] 0.739 93.14 1792.7 55.94 17.98
0.3 < If5/f] 0.596 5.575 3.282 3.359 3.047

TABLE 3
FIRST SECOND THIRD FOURTH FIFTH

CONDI- EM- EM- EM- EM- EM-
TIONAL BODI- BODI- BODI- BODI- BODI-
EXPRESSION MENT MENT MENT MENT  MENT
TTL/Af < 1.5 1.161 1.197 1.185 1.186 1.201
0.2 < ITTL/1] 0.254 0.234 0.259 0.268 0.290
ITTL/21 < 1.9 1.723 1.748 1.713 1.707 1.692
ITTL/3] < 1.0 0.995 0.991 0.904 0.878 0.879
ITTL/f4] < 1.7 1.570 0.013 0.001 0.021 0.067
ITTL/ASI < 2.1 1.947 0.215 0.361 0.353 0.394
5.0 < f1/f2 6.774 7.464 6.602 6.361 5.830
0.3 < If2/f31 < 1.0 0.577 0.567 0.528 0.514 0.520
1f3/f4] < 1.7 1.578 0.013 0.001 0.024 0.076
1.0 < If4/f51 1.240 16.71 546.3 16.65 5.903
1.0 < If1/f3] < 5.0 3912 4.231 3.483 3.273 3.029
If1/f4] < 7.0 6.172 0.055 0.003 0.079 0.230
0.9 < If1/f5] 7.654 0.917 1.392 1.316 1.358
0.2 < BFL/f 0.209 0.218 0.216 0.216 0.220
0.01 < DI12/f 0.065 0.074 0.074 0.074 0.083
Ir4/fl < 3.0 1.897 2.042 2.111 2.109 2.131
1.0 < Ir5/11 4.247 3.473 1.835 2.104 2.076
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TABLE 3-continued a second lens having two convex surfaces;
a third lens having a convex object-side surface;
FIRST SECOND THIRD FOURTH FIFTH a fourth lens; and
CONDI EM- EM- EM- EM- EM- a fifth lens having a convex object-side surface, wherein
TIONAL BODI- BODI- BODI- BODI-  BODI- )
EXPRESSION MENT MENT MENT MENT MENT 3 the first lens, the second lens, the third lens, the fourth
lens and the fifth lens are disposed in a sequential order
0.5 < 6/ 0.627 0.626 0.565 0604 0.606 from the first lens to the fifth lens, wherein the lens
1.0 < 117/ 1740 1514 1299 1.193 1.232 - . e .
1.0 < 118/ 1570 1533 1354 1208 1170 module satisfies the following conditional expression:
0.3 <119/ 0.409 0.366 0.421 0.418 0.425 0.6<2*L51ER/ImgH<0.8 [Conditional expression]
0.2 < Ir10/] 0292 0287 0304 0304 0304 1o ) ) ) )
5.0 < D12/D23 6.260 5.828 ® 7.410 8.092 where L51ER is a radius of an effective area refracting
D23;D34 <01 0076 0092 0000 0069  0.072 incident light from an object-side surface of the fifth
< . . . .
D34/D45 < 3.0 1723 2102 2291 2965 2774 lens, and ImgH is a diagonal length of an imaging
surface.

Table 4 show effective radii of the fifth lens and positions ;5 2. The lens module of claim 1, wherein the fifth lens has
of inflection points formed on the object-side surface and the one or more inflection points formed on an image-side
image-side surface of the fifth lens. surface thereof.

TABLE 4
FIRST SECOND THIRD FOURTH FIFTH
EMBODIMENT EMBODIMENT EMBODIMENT EMBODIMENT EMBODIMENT
ImgH 7.06 6.06 6.06 6.06 6.08

EFFECTIVE OBJECT 2.451 2.150 2.085 2.118 2.114
RADIUS SIDE

(OF FIFTH  IMAGE- 2.747 2.438 2.376 2.400 2.388
LENS) SIDE

FIRST OBJECT- 0.200 0.200 0.180 0.170 0.180
INFLECTION  SIDE

POINT IMAGE- 0.300 0.250 0.250 0.250 0.260
SIDE

SECOND  OBJECT- 1.800 1.460 1.420 1430 1420
INFLECTION  SIDE

POINT IMAGE- NONE NONE NONE NONE NONE
SIDE

THIRD OBJECT- NONE 2.12 NONE NONE NONE
INFLECTION  SIDE

POINT IMAGE- NONE NONE NONE NONE NONE
SIDE

Table 5 shows thicknesses of convex points and concave 3. The lens module of claim 1, wherein the lens module

points formed in the fifth lens. 0 satisfies the following conditional expression:
39<(ANG*ImgH)/(Fno*TTL)<52 [Conditional expression]
TABLE 5 . . . .
wherein ANG is a field of view (or an angle of view) of
FIRST  SECOND THIRD FOURTH FIFTH the optical system composed of the first to fifth lenses,
EMBODI-  EMBODI- EMBODI- EMBODI- EMBODI- ImgH is a diagonal length of an imaging surface, Fno
MENT MENT MENT — MENT — MENT 45 is a constant (F No.) representing brightness of the
CTS 0.524 0.489 0.498 0.496 0.471 optical system, and TTL is a distance from an object-
Ptl 0.618 0.577 0.565 0.567 0.545 side surface of the first lens to the imaging surface.
Pt 0.770 0.739 0.740 0.741 0.710 4. The lens module of claim 1, wherein the lens module
Pt1/CTS 1.180 1.180 1.135 1.144 1.157 tisfies the followi ditional -
PL2/CTS 1471 1512 1.486 1.495 1.507 satishes the lollowing conditional €Xpression:
Pt1/Pt2 0.803 0.781 0.764 0.765 0.768 50 0.33<r1/f<0.39 [Conditional expression]
where rl is a radius of curvature of the object-side surface
As set forth above, according to exemplary embodiments of t.he first lens and f is an overall focal length of the
of the present disclosure, an optical system having high optical system composed of the first to fifth lenses.
resolution may be implemented. ss 5. The lens module of claim 1, wherein the lens module

While exemplary embodiments have been shown and satisfies the following conditional expression:

described above, it will be apparent to those skilled in the art 0.36<r2/f<0.41 [Conditional expression]
that modifications and variations could be made without

where r2 is a radius curvature of the image-side surface of
departing from the spirit and scope of the present disclosure

the first lens and f is an overall focal length of the

as defined by the appended claims. 60 optical system composed of the first to fifth lenses.
6. The lens module of claim 1, wherein the lens module
What is claimed is: satisfies the following conditional expression:
1. A lens module comprising: 0.43<r3/f<0.47 [Conditional expression]

a first lens having positive refractive power and having a 65  where r3 is a radius curvature of the object-side surface of
convex object-side surface and a concave image-side the second lens and f is an overall focal length of the
surface; optical system composed of the first to fifth lenses.



US 9,470,876 B2

25

7. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

0.65<TTL/ImgH<0.85 [Conditional expression]

where TTL is a distance from an object-side surface of the
first lens to an imaging surface, and ImgH is a diagonal
length of the imaging surface.
8. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

Fno<2.3 [Conditional expression]

where Fno is a constant representing brightness of the
optical system composed of the first to fifth lenses.
9. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

31<ANG/Fno [Conditional expression]

where ANG is a field of view of the optical system

composed of the first to fifth lenses and Fno is a

constant representing brightness of the optical system.

10. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

V4<27 [Conditional expression]

where V4 is the Abbe number of the fourth lens.

11. The lens module of claim 1, wherein the second lens,
the third lens, the fourth lens, and the fifth lens each
comprise refractive power.

12. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

25<V1-V3 [Conditional expression]

where V1 is the Abbe number of the first lens and V3 is
the Abbe number of the third lens.
13. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

4.0<A1)f

where fl is a focal length of the first lens and f is an
overall focal length of the optical system composed of
the first to fifth lenses.
14. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

[Conditional expression]

0.5<2/f<1.5 [Conditional expression]

where, {2 is a focal length of the second lens and f is an
overall focal length of the optical system composed of
the first to fifth lenses.
15. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

113/1<2.0
where 13 is a focal length of the third lens and f is an
overall focal length of the optical system composed of
the first to fifth lenses.
16. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

[Conditional expression]

TTL/f<1.5 [Conditional expression]

where TTL is a distance from an object-side surface of the
first lens to an imaging surface and f is an overall focal
length of the optical system composed of the first to
fifth lenses.
17. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

ITTL/R21<1.9 [Conditional expression]
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where TTL is a distance from an object-side surface of the
first lens to an imaging surface and 2 is a focal length
of the second lens.
18. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

ITTL/f31<1.0 [Conditional expression]

where TTL is a distance from an object-side surface of the
first lens to an imaging surface and f3 is a focal length
of the third lens.
19. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

ITTL/A1<1.7 [Conditional expression]

where TTL is a distance from an object-side surface of the
first lens to an imaging surface and f4 is a focal length
of the fourth lens.
20. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

5.0<1/R

where f1 is a focal length of the first lens and f2 is a focal
length of the second lens.
21. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

0.3<R2/31<1.0

[Conditional expression]

[Conditional expression]

where 2 is a focal length of the second lens and 13 is a
focal length of the third lens.
22. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

13/AI<1.7

where f3 is a focal length of the third lens and 4 is a focal
length of the fourth lens.
23. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

LO<|/f5]

where f4 is a focal length of the fourth lens and 5 is a
focal length of the fifth lens.
24. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

1.O<|f1/31<5.0

[Conditional expression]

[Conditional expression]

[Conditional expression]

where f1 is a focal length of the first lens and f3 is a focal
length of the third lens.
25. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

1f1//41<7.0 [Conditional expression]

where f1 is a focal length of the first lens and 4 is a focal
length of the fourth lens.
26. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

0.9<A1/f51

where f1 is a focal length of the first lens and f5 is a focal
length of the fifth lens.
27. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

0.2<BFL/f

[Conditional expression]

[Conditional expression]

where BFL is a distance from an image-side surface of the
fifth lens to an imaging surface and f is an overall focal
length of the optical system composed of the first to
fifth lenses.
28. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

0.01<D12/f [Conditional expression]
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where D12 is a distance from an image-side surface of the
first lens to an object-side surface of the second lens
and f is an overall focal length of the optical system
composed of the first to fifth lenses.
29. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

1r4/f1<3.0 [Conditional expression]

where r4 is a radius of curvature of an image-side surface
of'the second lens and f is an overall focal length of the
optical system composed of the first to fifth lenses.
30. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

1.0<Ir5/f1 [Conditional expression]

where r5 is a radius of curvature of an object-side surface
of the third lens and f is an overall focal length of the
optical system composed of the first to fifth lenses.
31. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

0.5<Ir6/f1 [Conditional expression]

where r6 is a radius of curvature of an image-side surface
of the third lens and f is an overall focal length of the
optical system composed of the first to fifth lenses.
32. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

1.0<I77/1 [Conditional expression]

where r7 is a radius of curvature of an object-side surface
of the fourth lens and f'is an overall focal length of the
optical system composed of the first to fifth lenses.
33. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

1.0<I78/f1 [Conditional expression]

where 18 is a radius of curvature of an image-side surface
of the fourth lens and f'is an overall focal length of the
optical system composed of the first to fifth lenses.
34. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

0.3<Ir9/f1 [Conditional expression]

where 19 is a radius of curvature of an object-side surface
of the fifth lens and f is an overall focal length of the
optical system composed of the first to fifth lenses.
35. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

0.2<Ir10/f1 [Conditional expression]

where r10 is a radius of curvature of an image-side surface
of the fifth lens and f is an overall focal length of the
optical system composed of the first to fifth lenses.
36. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

5.0<D12/D23 [Conditional expression]

where D12 is a distance from an image-side surface of the

first lens to an object-side surface of the second lens

and D23 is a distance from an image-side surface of the

second lens to an object-side surface of the third lens.

37. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

D23/D34<0.1 [Conditional expression]

where D23 is a distance from an image-side surface of the
second lens to an object-side surface of the third lens
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and D34 is a distance from an image-side surface of the

third lens to an object-side surface of the fourth lens.

38. The lens module of claim 1, wherein the lens module
satisfies the following conditional expression:

D34/DA5<3.0 [Conditional expression]

where D34 is a distance from an image-side surface of the
third lens to an object-side surface of the fourth lens
and D45 is a distance from an image-side surface of the
fourth lens to an object-side surface of the fifth lens.

39. The lens module of claim 1, further comprising

a stop disposed in front of the object-side of the first lens
or an object-side of the third lens.

40. A lens module comprising:

a first lens having positive refractive power and having a
convex object-side surface and a concave image-side
surface;

a second lens having refractive power and having two
convex surfaces;

a third lens having refractive power;

a fourth lens having refractive power; and

a fifth lens having refractive power and having one or
more inflection points formed on an image-side surface
thereof, wherein the fifth lens satisfies the following
conditional expression:

0.091P521/L52ER<0.12 [Conditional expression]

where IP521 is a radius from the optical axis to an
inflection point, among inflection points formed on an
image-side surface of the fifth lens, formed in a position
closest to the optical axis and L.52ER is a radius of an
effective area refracting incident light from the image-
side surface of the fifth lens.

41. The lens module of claim 40, wherein the lens module

satisfies the following conditional expression:

0.36<2*IP512/ImgH<0.61 [Conditional expression]

where IP512 is a radius from optical axis to an inflection
point, among inflection points formed on an object-side
surface of the fifth lens, formed in a position second-
closest to the optical axis and ImgH is a diagonal length
of an imaging surface.
42. The lens module of claim 40, wherein the lens module
satisfies the following conditional expression:

0.07<2*IP521/ImgH<0.10 [Conditional expression]

where IP521 is a radius from the optical axis to an
inflection point, among inflection points formed on an
image-side surface of the fifth lens, formed in a position
closest to the optical axis and ImgH is a diagonal length
of an imaging surface.
43. The lens module of claim 40, wherein the lens module
satisfies the following conditional expression:

0.08<IP511/L51ER<0.11 [Conditional expression]

where IP511 is a radius from the optical axis to an
inflection point, among inflection points formed on the
object-side surface of the fifth lens, formed in a position
closest to the optical axis and L51ER is a radius of an
effective area refracting incident light from an object-
side surface of the fifth lens.

44. The lens module of claim 40, wherein the lens module

satisfies the following conditional expression:

0.58<IP512/L51ER<0.84 [Conditional expression]

where IP512 is a radius from optical axis to an inflection
point, among inflection points formed on the object-
side surface of the fifth lens, formed in a position
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second-closest to the optical axis and L51ER is a radius
of an effective area refracting incident light from an
object-side surface of the fifth lens.
45. The lens module of claim 40, wherein the lens module
satisfies the following conditional expression:

0.05<2*IP511/ImgH<0.08 [Conditional expression]

where IP511 is a radius from the optical axis to an
inflection point, among inflection points formed on the
object-side surface of the fifth lens, formed in a position
closest to the optical axis and ImgH is a diagonal length
of an imaging surface.

46. The lens module of claim 40, wherein the third lens

has a convex object-side surface.

47. A lens module comprising:

a first lens having refractive power;

a second lens having refractive power;

a third lens having refractive power;

a fourth lens having refractive power; and

a fifth lens having refractive power, having a convex
object-side surface, and having an aspherical shape
with four or more inflection points formed on the
object-side surface thereof, wherein the lens module
satisfies the following conditional expression:

1.90<L51ER<2.65 [Conditional expression]

where L51ER is a radius of an effective area refracting
incident light from an object-side surface of the fifth
lens.
48. The lens module of claim 47, wherein the lens module
satisfies the following conditional expression:

2.18<L52ER<2.95 [Conditional expression]

where L.52ER is a radius of an effective area refracting
incident light from an image-side surface of the fifth
lens.
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49. A lens module comprising:

first to fifth lenses disposed, starting from an object-side,
in order and respectively having refractive power,

wherein the fifth lens has an aspherical shape with a first
concave point formed in a portion not intersecting an
optical axis of an object-side surface thereof and a first
convex point formed in a portion not intersecting an
optical axis of an image-side surface thereof, and
satisfies the following conditional expression:

0.93<Pr1/CT5<1.38 [Conditional expression]

where CTS5 is a thickness at the center of the optical axis
of the fifth lens and Ptl is a thickness at the first
concave point.
50. The lens module of claim 49, wherein the lens module
satisfies the following conditional expression:

1.27<Pr2/CT5<1.71 [Conditional expression]

where CTS5 is a thickness at the center of the optical axis
of the fifth lens and Pt2 is a thickness at the first convex
point.
51. The lens module of claim 49, wherein the lens module
satisfies the following conditional expression:

0.56<Pr1/Pr2<1.01 [Conditional expression]

where Ptl is a thickness at the first concave point and Pt2
is a thickness at the first convex point.
52. The lens module of claim 49, wherein the lens module
satisfies the following conditional expression:

0.44<P11<0.72 [Conditional expression]

where Ptl is a thickness at the first concave point.
53. The lens module of claim 49, wherein the lens module
satisfies the following conditional expression:
0.61<Pr2<0.87 [Conditional expression]
where Pt2 is a thickness at the first convex point.

#* #* #* #* #*



